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CAMERA 

BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

[0001] The present invention relates to a structure of a 
camera having a lens barrel and an optical view finder. 

2. DESCRIPTION OF THE RELATED ART 

[0002] There are conventionally film cameras using a 

silver film and digital cameras which can take images using 
an image-pickup element and these cameras are either of a 
zoom type in which the focal length of the image taking 
optical system is changeable or of a single focus type with 
a fixed focal length. In the zoom type camera, a lens 
barrel provided with an image-taking lens moves in the 
direction of the optical axis in order to reduce the size of 
the camera when the image-taking operation is not performed 
and move the image-taking lens to a position corresponding 
to a desired focal length. 

[0003] For the purpose of improving portability of a 

camera, miniaturization of the camera, for example 
miniaturization of its internal mechanism is being sought in 
recent years. 

[0004] One of effective technologies for reducing the size 
of a camera is miniaturization of the lens barrel. This is 
because the lens barrel of the camera usually has a 
substantially circular cross portion and reducing the 
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diameter of the lens barrel is effective in reducing the 
size of the camera in the vertical and horizontal directions, 
that is, reducing the size of the entire camera. 
[0005] Reducing the size of the lens barrel requires not 
only miniaturization of the image-taking lens provided in 
the lens barrel but also miniaturization of a barrel driving 
mechanism including a barrel driving motor for driving the 
image-taking lens, etc. 

[0006] On the other hand, a camera is provided with a view 
finder unit for observing an object image (observing 
composition) during image taking. A film camera is 

generally provided with an optical view finder unit having a 
view finder optical system and a digital camera is provided 
with an external liquid crystal display unit which displays 
an image obtained by using the image-pickup element and an 
optical view finder unit. In a zoom camera provided with an 
optical view finder unit, a view finder optical system also 
operates according to a change (zooming operation) of the 
focal length of an image-taking lens so that the area of the 
image taken matches the area of the field of view of the 
optical view finder unit. 

[0007] When reducing the size of a camera provided with an 
optical view finder unit, it is important to not only reduce 
the size of the lens barrel but also reduce the size of a 
mechanism of interlock between the lens barrel and optical 
view finder unit in a simple structure. This is because 
when the interlock mechanism increases in size, the distance 



between the lens barrel and the optical view finder unit 
increases by the space for arrangement of the interlock 
mechanism and the size of the camera increases accordingly, 
[0008] Thus, as disclosed in Japanese Patent Application 
Laid-Open No. H9 ( 1997 ) -211300 (hereinafter referred to as 
"Document 1") or Japanese Patent Application Laid-Open No. 
2001-324749 (hereinafter referred to as "Document 2"), there 
is a camera which interlocks the lens barrel with the 
optical view finder unit through a mechanism having a simple 
structure . 

[0009] The zoom type camera is provided with a plurality 
of barrel driving gears (reduction gear train) which 
interlock the lens barrel with the barrel driving motor, and 
the barrel driving motor and, in the film camera, barrel 
driving gears are located below the lens barrel for reasons 
related to the relationship between a spool chamber which 
rewinds the film and a film loading chamber. 

[0010] On the other hand, the digital camera is free of 
constraints on such arrangement of the spool chamber and 
film loading chamber, etc., and has a higher degree of 
freedom of layout of the barrel driving motor and barrel 
driving gears compared to the film camera. In general, the 
barrel driving motor and barrel driving gears are often 
located in the lower part of the camera for reasons related 
to the housing space for the battery and storage medium. 
[0011] However, placing the barrel driving motor and 

barrel driving gears in the lower part of the camera is 



effective in reducing the size of the camera in the 
horizontal direction (lateral direction) but not effective 
in reducing the size of the camera in the vertical direction 
(longitudinal direction) . 

[0012] Furthermore, reducing the size of the camera in the 
vertical direction requires consideration to be given to not 
only the space for arrangement of the barrel driving motor 
and barrel driving gears but also the space for arrangement 
of the interlock mechanism of the optical view finder unit 
located above the lens barrel. 

[0013] In the above described Documents 1 and 2, the size 
of the camera is reduced by adopting a simple structure of 
interlock mechanism which interlocks the lens barrel with 
the optical view finder unit. But Documents 1 and 2 do not 
disclose any relationship of arrangement between the above 
described locking mechanism and the above described barrel 
driving motor, or between the above described locking 
mechanism and the above described barrel driving gears. 

[0014] That is, it is not possible to further reduce the 
size of the camera by only placing barrel driving motor and 
barrel driving gears at optimal positions for 
miniaturization or making the interlock mechanism simpler. 

SUMMARY OF THE INVENTION 

[0015] One aspect of the camera of the present invention 
comprises a lens barrel which allows the focal length of an 



image-taking optical system to be changed, a view finder 
unit for observing an object image, a cam member having a 
cam for driving the view finder unit, which moves around the 
lens barrel in a first area and a barrel driving mechanism 
which is arranged around the lens barrel in a second area 
and drives the lens barrel. Here, the section positioned 
the second area side in the first area and the second area 
are overlapped with each other, . and the cam member has 
recess portion to avoid contacting the barrel driving 
mechanism when the cam member moves into the section. 
[0016] The features of the camera of the present invention 
will become more apparent from the following detailed 
description of a preferred embodiment of the invention with 
reference to the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 is an external perspective view of a camera 
which is an embodiment of the present invention; 

[0018] FIG. 2 is an external perspective view showing a 
driving mechanism of a lens barrel; 

[0019] FIG. 3 is cross-sectional view in the direction of 
the optical axis of the lens barrel; 

[0020] FIG. 4 (A) is a front view of the driving mechanism 
and FIG. 4(B) is an external perspective view showing the 
driving mechanism of the lens barrel ; 

[0021] FIGS. 5(A) and 5(B) are an external perspective 



view of an optical view finder unit; 

[0022] FIG. 6 is a view illustrating an interlock 

mechanism of the optical view finder unit; 

[0023] FIG. 7 is a view showing a layout of a view finder 
driving member and worm wheel; and 

[0024] FIG. 8 is a view illustrating a moving area of the 
view finder driving member and a location area of the 
driving mechanism. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0025] With reference now to the attached drawings, a 

camera which is an embodiment of the present invention will 
be explained below. 

[0026] FIG. 1 is an external perspective view of a camera 
of this embodiment. In FIG. 1, reference numeral 31 denotes 
a camera body, which contains various members necessary for 
image taking. Reference numeral 32 denotes a release button 
which is operated through two-stage depressing operations. 
An image-taking preparation operation (photometric operation 
or focusing operation, etc.) is started by a half -depressing 
operation of the release button 32 and an image-taking 
operation (exposing a film or generation of image data using 
an image pickup element such as CCD) is started by a full- 
depressing operation of the release button 32. 

[0027] Reference numeral 33 denotes an electronic flash 

unit which irradiates an object with illumination light, 34 



denotes a light projection unit which projects AF fill light, 
etc., and 35 denotes an optical view finder unit for 
observing an object image. Reference numeral 36 denotes a 
lens barrel which can protrude or retract in the direction 
of the optical axis. 

[0028] When the power of the camera body 31 is OFF, the 
lens barrel 36 is housed in the camera body 31 (collapse 
state) . When the power of the camera body 31 is turned ON, 
the lens barrel 36 protrudes from the camera body 31 and 
then is an image-taking state (between a wide-angle state 
and a telephoto state) . 

[0029] FIG. 2 is an external perspective view showing the 

lens barrel and the driving mechanism of the lens barrel. 
[0030] Reference numeral 1 denotes a barrel driving motor 
which drives a lens barrel 36, 2 to 5 denote a reduction 
gear train which reduce the torque of barrel driving motor 1 
and transmit it to the lens barrel 36. Reference numeral 2 
denotes a worm gear attached to the rotation shaft of the 
barrel driving motor 1. Reference numeral 3 denotes a worm 
wheel which engages with the worm gear 2 and has a gear 
engaging with a gear 4a which will be described later. 
[0031] Reference numeral 4a denotes a barrel driving gear 
having a two-stage gear structure of a large gear and a 
small gear of different diameters. The large gear of the 
barrel driving gear 4a engages with the gear of the worm 
wheel 3. 

[0032] Reference numeral 4b denotes a barrel driving gear 



having a two-stage gear structure of a large gear and a 
small gear of different diameters. The large gear of the 
barrel driving gear 4b engages with the small gear of the 
barrel driving gear 4a. Reference numeral 4c denotes a 
barrel driving gear and engages with the small gear of the 
barrel driving gear 4b and a barrel driving gear 5 which 
will be described later. 

[0033] Reference numeral 5 denotes a barrel driving gear, 
which is located in the final stage of the reduction gear 
train and engages with a gear formed on the external wall of 
the lens barrel 36 as will be described later. Reference 
numeral 17 denotes a view finder driving member for driving 
the optical view finder unit and formed around the perimeter 
of the lens barrel 36 (rotary cylinder 8 which will be 
described later) . 

[0034] As shown in FIG. 2, the camera according to this 
embodiment is provided with a barrel driving mechanism 
having the barrel driving motor 1 and the reduction gear 
train 2 to 5 on the side of the lens barrel 36 (on the right 
side of the lens barrel 36 viewed from the front) , that is, 
in a partial area of the perimeter of the lens barrel 36 and 
a view finder driving member (cam member) 17 is provided on 
the upper surface of the lens barrel 36. This structure 
allows the size of the camera to be reduced in the vertical 
direction compared to the case where the barrel driving 
mechanism is placed below the lens barrel 36. 

[0035] Then, the structure and operation of the lens 



barrel 36 and the interlock between the lens barrel 36 and 
optical view finder unit will be explained. 

[0036] FIG. 3 is a cross-sectional view in the direction 
of the optical axis of the lens barrel 36. In FIG. 3, 
reference numeral 7 denotes a first rectilinear cylinder 
provided with a first image-taking lens unit 12 which can 
only move in the direction of the optical axis. 
[0037] Reference numeral 8 denotes a rotary cylinder which 
can rotate around the optical axis by receiving a driving 
force from the barrel driving motor 1. On the inner surface 
of the rotary cylinder 8, a plurality of cam groove portions 
for driving a holding member which holds a second image- 
taking lens unit 13 and shutter unit 11 and the first 
rectilinear cylinder 7 is formed. 

[0038] Each of a plurality of cam groove portions formed 
on the rotary cylinder 8 engages with projection portion 
formed on the external wall of the first rectilinear 
cylinder 7 and projection portion formed on the external 
wall of the above described holding member. 

[0039] On the other hand, a view finder driving portion 
(8a in FIG. 6) for driving the view finder driving member 17 

on the outer surface of the rotary cylinder 8 as will be 

described later. 

[0040] Reference numeral 9 denotes a second rectilinear 
cylinder provided with a guide portion which engages with 
the first rectilinear cylinder 7 and guides the first 
rectilinear cylinder 7 in the direction of the optical axis. 
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Furthermore, the second rectilinear cylinder 9 is held in a 
manner slidable on the rotary cylinder 8 so that it does not 
rotate around the optical axis together with the rotary 
cylinder 8. 

[0041] Reference numeral 10 denotes a fixed cylinder which 
holds the lens barrel 36 (rotary cylinder 8). On the inner 
surface of the fixed cylinder 10, cam groove portions which 
engage with the rotary cylinder 8 to move the rotary 
cylinder 8 in the direction of the optical axis is formed. 
Reference numeral 11 denotes a shutter unit having a 
plurality of light-blocking blades which controls exposure 
when the plurality of light-blocking blades move into or out 
of the image-taking optical path. 

[0042] Reference numeral 12 denotes a first image-taking 
lens unit, 13 denotes a second image-taking lens unit and 14 
denotes a third image-taking lens unit. 

[0043] Operations of the lens barrel 36 having the above 
described structure will be explained using FIG. 2 and FIG. 
3. 

[0044] According to a control signal from a control 

circuit (not shown) provided in the camera body 31, power is 
supplied to the barrel driving motor 1. This causes the 
barrel driving motor 1 to rotate and this torque is 
transmitted to the lens barrel 36 (rotary cylinder 8) 
through the reduction gear train 2 to 5 and the rotary 
cylinder 8 thereby rotates around the optical axis. 

[0045] When the rotary cylinder 8 rotates around the 
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optical axis, the rotary cylinder 8 also moves in the 
direction of the optical axis by engagement with the fixed 
cylinder 10. When the rotary cylinder 8 rotates around the 
optical axis, the first rectilinear cylinder 7 and the 
holding member move in the direction of the optical axis by 
engagement with the cam groove portions of the rotary 
cylinder 8. Here, the first rectilinear cylinder 7 and the 
holding member only move in the direction of the optical 
axis by engagement with the second rectilinear cylinder 9. 
[0046] Furthermore, when the rotary cylinder 8 moves in 

the direction of the optical axis, the second rectilinear 
cylinder 9 also moves in the direction of the optical axis 
together with the rotary cylinder 8. 

[0047] Through the above described operations, it is 

possible to move the first image-taking lens unit 12 and 
second image-taking lens unit 13 up to desired zoom 
positions and change the focal length of the image-taking 
optical system. 

[0048] Then, the structure and driving of the optical view 
finder unit will be explained using FIG. 5. FIG. 5(A) is an 
external perspective view showing the optical view finder 
unit and view finder driving member and FIGS. 5 (B) 
illustrates the optical view finder unit shown in FIG. 5(A) 
with the exterior member removed. 

[0049] In FIG. 5, reference numeral 15 denotes a view 

finder holding member which holds a view finder lens unit, 
16 denote a view finder cover which covers the upper surface 
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of the view finder holding member 15. Reference numeral 18 
denotes a view finder first lens unit and 19 denotes a view 
finder second lens unit. The view finder first lens unit 18 
is fixed to the view finder holding member 15. 

[0050] Reference numeral 25 denotes a first lens holding 
member which holds the view finder second lens unit 19 and 
is provided with a cam pin 19a which engages with a cam 
groove portion 17a formed in the view finder driving member 
17. Furthermore, the first lens holding member 25 engages 
with a rectilinear shaft 24 which extends in the direction 
of the optical axis and can move along the rectilinear shaft 
24 . 

[0051] Reference numeral 20 denotes a view finder third 

lens unit, 26 denotes a second lens holding member which 
holds the view finder third lens unit 20. The second lens 
holding member 26 is provided with a cam pin 20a which 
engages with a cam groove portions 17b formed on the view 
finder driving member 17. Furthermore, the second lens 
holding member 26 engages with the rectilinear shaft 24 and 
can move in the direction of the optical axis. 

[0052] Reference numerals 21 and 22 denote prisms which 

guide an object light flux which has passed through the view 
finder lens units 18 to 20 to an eye piece lens 23. This 
allows the photographer to observe the object image by 
looking into the eye piece lens 23. 

[0053] The relationship between the lens barrel 36 (rotary 
cylinder 8) and the view finder driving member 17 will be 
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explained using FIG. 6. 

[0054] The view finder driving member 17 is supported by 
the fixed cylinder 10 in a rotatable manner and rotates 
around the optical axis when the lens barrel 36 is driven as 
will be explained below. 

[0055] The view finder driving member 17 is energized in 
the direction shown by arrow A in FIG. 6 by a spring (not 
shown) and with this end contacting the fixed cylinder 10, 
the view finder driving member 17 is held at a predetermined 
position (position shown in FIG. 5) . 

[0056] In the state shown in FIG. 6, when the rotary 

cylinder 8 rotates in the direction shown by arrow B by the 
zooming operation (protruding) of the lens barrel 36, a view 
finder driving portion 8a formed on the outer surface of the 
rotary cylinder 8 contacts a contact portion 17d formed on 
the inner surface of the view finder driving member 17. 
[0057] Here, for a period until the view finder driving 
portion 8a contacts the contact portion 17d, only the rotary 
cylinder 8 rotates around the optical axis and in this way, 
the lens barrel 36 protrudes from a collapse state to an 
image-taking state (wide-angle state) . 

[0058] When the view finder driving portion 8a contacts 
the contact portion 17d and then the rotary cylinder 8 
further rotates in the direction shown by arrow B, the 
rotary cylinder 8 causes the view finder driving member 17 
to rotate in the direction shown by arrow B against the 
spring force of the spring. Here, the rotary cylinder 8 
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moves in the direction of the optical axis while rotating 
around the optical axis as described above, and therefore 
the view finder driving portion 8a operates in such a way as 
to squeeze the contact portion 17d in the direction shown by 
arrow B while sliding on the end face of the contact portion 
17d. 

[0059] On the other hand, when the rotary cylinder 8 

rotates in the direction shown by arrow A by the zooming 
operation (retracting) of the lens barrel 36, the view 
finder driving member 17 rotates in the direction shown by 
arrow A in such a way as to follow the rotation operation of 
the rotary cylinder 8 by the spring force of the spring. 
Here, the view finder driving member 17 moves substantially 
along the outer surface of the rotary cylinder 8. 
[0060] When the view finder driving member 17 rotates 

around the optical axis, the cam pins 19a and 20a are guided 
along the cam groove portions 17a and 17b as shown in FIG. 5, 
and the first lens holding member 25 (view finder second 
lens unit 19) and second lens holding member 26 (view finder 
third lens unit 20) move along the rectilinear shaft 24 in 
the direction of the optical axis. 

[0061] At this time, the first lens holding member 25 and 
second lens holding member 2 6 move in such a way that the 
focal length of the view finder optical system becomes 
substantially equal to the focal length of the image-taking 
optical system. 

[0062] As described above, by interlocking the lens barrel 
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36 and the optical view finder unit, it is possible to 
perform the zoom operation of the view finder optical system 
according to the zooming of the image-taking optical system. 
This allows the photographer to observe the screen 
corresponding to the image-taking screen by looking into the 
eye piece lens 23. 

[0063] Then, the features of the camera of this embodiment 
will be explained. 

[0064] In the camera of this embodiment, to reduce the 

size of the camera body 31 in the vertical direction, the 
barrel driving mechanism having the barrel driving motor 1 
and reduction gear train 2 to 5 is arranged on the side of 
the lens barrel 36 (FIG. 2 and FIG. 4) . Furthermore, the 
camera of this embodiment is constructed so as to be able to 
reduce the size in the horizontal direction of the camera 
body 31 in the above described arrangement of the barrel 
driving mechanism. 

[0065] In this embodiment, a plurality of gears 2 to 5 is 
used to decelerate the rotation output from the barrel 
driving motor 1 and transmit it to the lens barrel 36 
(rotary cylinder 8) and these gears 2 to 5 are placed on the 
front side of the camera with respect to the barrel driving 
motor 1 as shown in FIG. 4. 

[0066] Furthermore, as shown in FIG. 4 (A), the barrel 

driving motor 1 and the plurality of gears 2 to 5 are 
arranged in such a way as to line up with each other in the 
direction of the optical axis, that is, to overlap with each 



- 15 - 



other viewed from the front side or backside of the camera. 
Therefore, it is impossible to arrange the barrel driving 
motor 1 and the plurality of gears 2 to 5 in a necessary -and 
sufficient area compactly. 

[0067] The barrel driving motor 1 is placed in such a way 
that the rotation shaft la extends in the vertical direction 
(vertical direction in FIG. 4(A)) of the camera body 31 and 
the worm gear 2 and worm wheel 3 are used to connect the 
rotation shaft la and barrel driving gears 4. This makes it 
possible to convert rotation having the vertical direction 
of the camera body 31 as the rotation axis to rotation 
having the direction of the optical axis as the rotation 
axis and this embodiment makes it possible to arrange the 
barrel driving gears 4a to 4c in substantially parallel to 
the side of the barrel driving motor 1. 

[0068] Furthermore, the rotation shaft la of the barrel 

driving motor 1 is placed away from the gear 8b formed on 
the outer surface of the rotary cylinder 8 in an upper part 
of the camera body 31 as shown in FIG, 4 (A) . This makes it 
possible to secure a space to arrange the reduction gear 
train 2 to 5 between the rotation shaft la and gear 8b and 
decelerate the torque of the barrel driving motor 1 and 
transmit it to the rotary cylinder 8 . 

[0069] On the other hand, as shown in FIG. 5, the cam 

groove portions 17a and 17b are formed in the view finder 
driving member 17, but the area other than the area where 
the cam groove portions 17a and 17b are formed, for example, 
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the area shown by the shaded area D in FIG. 5 (B) becomes 
unnecessary. The conventional view finder driving member 
has the area D. 

[0070] FIG. 8 is a schematic showing a moving area of the 
view finder driving member 17 and a configuration area of 
the barrel driving mechanism with respect to the lens barrel 
36. 

[0071] In FIG. 8, an area E (first area) is an area in 

which the view finder driving member 17 moves around the 
lens barrel 36 (rotary cylinder 8). Furthermore, an area F 
(second area) is an area in which the barrel driving 
mechanism is arranged around the lens barrel 36 (rotary 
cylinder 8). Here, the part of the area E and the part of 
the are F is overlapped with each other viewed from the 
front side of the lens barrel 36. 

[0072] Therefore, in this embodiment, the area D is 

exsected to form a notch portion (recess portion) 17c in the 
view finder driving member 17. Then, the worm wheel 3 is 
placed in such a way that the part of the worm wheel 3 is 
positioned in the area corresponding to the moving track of 
the area D when the view finder driving member 17 moves 
along the perimeter of the rotary cylinder 8 (FIG. 7). At 
this time, the worm wheel 3 and view finder driving member 
17 have an area where both overlap with each other viewed 
from the front side of camera as shown in the shaded area in 
FIG. 7. 

[0073] In this embodiment, the notch portion 17c is formed 
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in the view finder driving member 17, and therefore the view 
finder driving member 17 never collides with the worm wheel 

3 even if the view finder driving member 17 rotates around 
the optical axis and never blocks the rotation of the view 
finder driving member 17 and worm wheel 3. 

[0074] When the view finder driving member having the area 
D is used as in the case of the conventional art, it is 
necessary to place the worm wheel 3 at the position 3a in 
FIG. 4(A) to prevent collision between the view finder 
driving member and worm wheel 3. 

[0075] In this arrangement, when viewed from the front of 
the lens barrel 36 as shown in FIG. 4(A), only the worm 
wheel at position 3a protrudes to the right of the area 
where the barrel driving mechanism is placed. In this case, 
it is not possible to arrange the member (e.g., spool 
chamber) placed in the camera body 31 close to the barrel 
driving mechanism by an amount of protrusion of the worm 
wheel, which increases the size of the camera body 31 in the 
lateral direction (direction indicated by arrow C in FIG. 

4 (A) ) . 

[0076] Therefore, the worm wheel 3 is arranged close to 
the lens barrel 36 (rotary cylinder 8) to repress only the 
worm wheel 3 from protruding and allows the member arranged 
on the periphery of to the barrel driving mechanism to be 
arranged close to the barrel driving mechanism, thus making 
it possible to reduce the size of the camera in the 
horizontal direction . 
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[0077] According to the camera of this embodiment, by 

arranging the barrel driving mechanism having the barrel 
driving motor 1 and the reduction gear train 2 to 5 on the 
side of the lens barrel 36, it is possible to reduce the 
size of the camera in the vertical direction compared to the 
case where the barrel driving mechanism is arranged below 
the lens barrel 36. 

[0078] Furthermore, by arranging the barrel driving motor 
1 and reduction gear train 2 to 5 so that they overlap with 
one another viewed from the front side (or backside) of 
camera, it is possible to arrange the barrel driving 
mechanism more compactly. 

[0079] Furthermore, by forming the notch portion 17c in 

the view finder driving member 17 and arranging the worm 
wheel 3 in such a way that the pa ; rt of the worm wheel 3 is 
located in a free space formed by the notch potion 17c when 
the view finder driving member 17 rotates to the barrel 
driving mechanism side, it is possible to reduce the size of 
the camera in the horizontal direction. 

[0080] That is, it is possible to prevent interference 

between the worm wheel 3 and view finder driving member 17 
and arrange the worm wheel 3 (barrel driving mechanism) 
close to the lens barrel 36 (rotary cylinder 8), and thereby 
reduce the size of the camera body 31 in the horizontal 
direction . 

[0081] In this embodiment, as described above, the size of 
the camera in the vertical direction (in the camera height 
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direction) can be reduced and the size in the horizontal 
direction (camera lateral direction) can be further reduced. 
[0082] While preferred embodiment has been described, it 
is to be understood that modification and variation of the 
present invention may be made without departing from scope 
of the following claims. 
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